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( f ) mmm&&x$MW>ts. < t *> i oco»^ k y b % 
rnmxm (o *«, 7c*©««i*©i vmrowasn^K 



£2559999^ 



(2) 

3 

irBWfiS/t > H * * y > U 3 > - y ^ v x ^ 

5 ] M&& 1 E*tf>¥3(#:fg3£/&ai5W X 
iWEIg (f) U y2\znZ--y>f 

[89*8 6] B*aiBi©*i#«*/*lHf/H7 

is (f) >jy^77-f7i'i:/^-->i'U ^ 
x-y hft*xy^->y-r*i:t*1**fr-&**#»3te 

jtoexs (c) £«fctfiweis (d) y;wvx^A 

*S«fctf->'j3>£3£i:Hj£;gU 20 
If K^SOi^, l»EX5J«fifc.fcDJtMlirr4. 

MEIS (c) £cfctflWEXg (d) tei&x 
e * * -> * JMBtfR & « m f 3 Z. t £ # & i f 3 ¥ i£ # % 

yt/tiutir/u zommism, so 

ffi&'PtS. <tfel ^>»a^ K -7 h 43 &Zf?& 2 <DM&~> U 

im#mi o] i ffi«©¥^^/^asx/\w 

ffiEXg (c) *t, £J4 1 5~5 5 OTCCiSgt. $ 1 
-lOOmTor rtHetHI5l 0%©Ge^ffl^ 40 

So 

[.mam 1 1 ] i E%©¥a£#fS3te/&tBxAW 

WE»l©*tt>'U3> • xt^*->-v;uJB±C. J£< 

/taifA-'fxofiii^ft. so 



xroSjg/jffitt&^T. 

iwaaxe (c) *5ctixmi2xs u> 

1 3 ] ilCiSfl0^1fflt«-y->U3>| 

£, 

• xtf^v-WKli:, 

WE*tt->U3> • xe^^v + ^l/S^tcffijX^n^^ 

2©agms»©S§2© K— T'y'Jn^t, 
m5:t6«ltt5 ! MMl!«3t/*lBT/t'f X» 
4] „W1 3E*R©¥i*#fgft/lfcffixA* 

/^ffixA-f X„ 

[M*S 1 5 ] 1 4E*©¥«M*363te/tttH5*/1 

-f XlCiil^T, 

[»#8 1 6 ] 1 4 EfcO^fcttfStt/fcffixA* 

1 7 ] n$£ 1 3 m&.<D*mvmyt/mm : rn 

<i XtriJViT. 

MEJttty'j3>- Xfcf^^-WWilrSjiSftT^-S 
iiSIWlititWIiSBIS/ftlllTM^. 

[0 0 0 1] 

4= 

[0 0 0 2] 

* «t * fc tt v -J m <d s a ^ * es: & -r c t ( r * 
a-r^^^t±> ms.<d/-(x, mv^mmm?$, zut. 
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[0 0 0 3] -«©E»^©tt»36t4, 

[ooo4] jtffls»tt«:, i i i -vsfiMi, 

#tc, tf'J^AStiSt^-X (based) ©&ffi©ifi« 
A> F=£^ -v ytm£Jfl^T£U»a>&*frSttTSfc. 

ffltt. Ji»©, a&O-SxftfcfcOT&O, ESlKW-f -2>± 

< aft* b *3 «t tffiEsi «t o m n n ^ffi-r * c t am 
TWZfrizztir&tzo 

[0005] vfrvtewz, i i i -vm¥m&i&Wi<D 

AW v SfcH C MO S ©«fc 5 yUa>t 

[0 0 0 6] W:, 2^7cS i - Geif#FHI*i 
f h'7h (dots) (0 ifcTt) S i - G e ^—7. 

Sr^-r. s i 02 frs>isnfeGe©^i^a*>e>©;p 

5*"y-fe>7.£|giCT^-3, 20th Interna 
tional Confarence on the 
Physics ofSemiconductors, 
Vol. 3, pp2375-2378 (1990) © 
"Quantum Dots of Ge Embed 
ded inSi02 Thin Film:Opti 
cal Properties" tePMStlfz^. 
[0 0 0 7] yijHXt +B<D¥m#&36\Z&KT& 

^*^5^t>®Je>TM*bV^t)©T*-5o tot, -> 

Ml. fEft/&m5Wx©&gi47i*#ft-r&o 

[0 0 0 8] 

\t, ->U3>^-x©¥#^iHi?s/-y-^'i>7.?A©ttffi 

[0 0 0 9] #mw<Di&<DBmt. «ii©-> l Ja>'<- 

x©#is#i5i?§£ji{rr& c: £\z&z>o 

[0 0 10] *^(D5!^l)a6t)ll v'J=l>^-X© 



f52559999^ 



(3) 

So 

[0 0 11] *^^©5irM©BW«. y'Jn^-X 
[0012] 

»«<sn*. ¥S£#fg3fe/&as5Wxte. SB10F- 

+ v + jvm 1*3 * ti, mmm am 1 © k - ? -> u a 
[0013] *i#383t/«aiT/t'f xjj*«asns* 

Hx/t-f X ©#«#&£ ££*l5jWc:«fc^T, *l *fc 
tefg 2 ©->»J a >Jf ©S«S£-f -3 d 
[0 0 14] 

20 BBtWHT. P-I-NT/H^S81t5Wt 

©a*©s«fi. ^aw x*sffifflsn-5#s©jsffltcfe 

[00 15] ifil K^-TJ: 3 {r, n+ K-y^ua 
>JH0£|gtt3= zi©->'j3>»«. 

30 tf, lOf/H X^©<gJgSt©fflSjg^g&£^tt. t)b 

l£tt3o 0 2 tr^ti&J;?^ g§i©X1t->U3> • 

iW + ytJUl 5$, N+ •>U3>il 0±H—fl£ 

[0016] 0 3 VZftt J: -5 fc, ym<DWiMn<D 

I VKfrM-r*IKJ»/ , «>r J *1'2/^tf»T»4, 3$1 0 
-30 nmWy^V-^A^fettv'Ja^-y^v-^ 
A-&£5\ ^KDlftyiJn>-Itf?+ytMl 5 
±£*»LT. SSI ©<fty'j3> • lfcf3? + ->-WHl 

■7A©7-f5>h* (i s 1 ands) Sr^-T*. CI© 
£11191/, Ge tS i ^©Ktrt&^S^^ffiU. G 
e«*S i ±(r*t«-r^i:, »»M(0»^^*^*«, 
Sr^U^-B-T, Ge*5?SaitLTi^tlf, 

•2>ci$r?i^ec_-r. cine.© M ^-;u" ^fcfir-r^ 

> H 5r. d©ajffl#TH*f h* v V 2 0 £.Wt%* > U 
ZJ>±(r^fi$tlfc. ^gc+nm-y-fX©, 
50 ttGe^7X^ (clusters) 
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tlf^CAp pi. Phys. Lett. 59 (9) 
1991$8^26B^, 1 0 6 1~1 0 6 31 "D i 
ffraction Determination o 
f the Structure of Metast 
able Three — dimensional Cr 
ystals of Ge Grown on Si 
(0 0 1) " &tz. S i ±HGe7-f7>KS)Sfi 

•? z> tz sb \z ft =f-& t*- a x tr ? * -> - co ffiffl £■ m u t u 

■5, Japanese Journal of App 
liedPhysics, Vol. 2 8, Xo. 4, 1 
989^4^^-, L690~L693H"Initia 
1 Stage of Grown of Ge on 
(100) Si by Gas Sourse Mo 
lecular Beam Epitaxy Us i n 

g GeH.4 " -mzmmzntc^. 

[0 0 1 7] -J&tfHC. y'j3>±®y^'7Z')Aif 
K -y h 2 0 tf)J£f£tt, /St^P-feX^ffliC^fcoT^fig 
nJ^T^S^ L^U i^)5 5 O'Cl^TCDigV^S^ 
K-y K-SJ--T XSftMU S i tG e 7WB5&«t-f § £ £ 
Sr^lt-f ££a6(::mg<hft-S>. ^ffl^Cil, Ge©» 

ffc^ffi/jfcft (LPCVD) btfifi^fitf 

(UHVCVD) , i£fi#JE^ft;^ffifigfi 
(APCVD) , OTih'-AIli^+y- (MB 

1 £?3.m>M.'^m-f Z\ ^tltk, UHVCVD, {£ 

iBAPCVD, SfcteMBEtfX^-fnrt^ Geif H 
K 2 0 Sr^-r-SfefelCffifflT^^). i©it, Si 

fb¥»fflj£fii:fcti<gffiAPCVDtt, SBMS^coSL'/S 
£>M B E &>±izftm t $tt3o 
[0 0 18] — #J£LT. UHVCVD5:fllTGe 
lfh*7 h 2 0 ^^■r^isiJj:^-©®!!/'?^^-^^ 

US. : 41 5~5 5 0t 

HeftOl 0%Ge : 1~1 0 OmTo r r 

mm : i ~ 6 o ft 

Z\tl£><D^7*-?\Z, "ffifeO ( t a i lore 

d) " g em^v-i xomm&s-z-z. mx\t. ms 1 

5X:T, m4ftmiZ®l 5mTo r rTifa-TSGe 
tt, ^ 0 nmcDItg£W^3Gesiaf lMX$£teG 

e »f h v v &i¥m.-rz>o 

[0019] -m t lt. &«f h*7h2on m 1 0 

~2 0 nmCDjt5£££teJP£ 1 0 nmiDgl© 



(4) 

if h20fr&i&10~20 nmtDfflm&Sbtf&Z. 
t&T?^Z>o l^Lft#<=>, if h* y b 2 0 CD^m& J; 
t>'&*f 0 [HI co [b] PH , #£cDjSffli5<fct>*Saii 

m\zm-&T'£z>o 

[0 0 2 0]*K, I34t'^-r«t3fc. ^2CDKtt->U 
3>-lH^4ytJ«2 5^ ^lCDXttv-'Jn>- 
io I^ + ytMlSlL *>J;Z>*»f h 2 0 ±K 
fif h*-y h^mti-i^trJta-r^. £Djl:#:£Kn;:Wu 
f 2ffl*ftyij3> • xtf^+->-^;UB2 5£. ifK 
7N2 0P>S]cDSIicDXtt->Ur3> • xif^^rv-+;UHi 

coifs*, »f H y h 2 0 $2©Stt->U3> • xtf 
SJiS^jS-r*. jkdj&kiHU S2©Itty'Ja>- 

lW*->tJH2 5S; > Gelf K7h2 0±©ffi* 
[6]*— AjfcgT. ^lcoltt-y'jny-itf^ + yt^ 
20 Jfl 5±Kl£<ff*aE-6«fc'5CJ*ftS**id:*fl[*fc 
•T-5^:S6lr, G e If H >y h 2 0 (Cffi < ft 

fftt)^, Gelf h*>y h 2 0«*. *B5 

fc+»fzransn*^*r**. jinn. fS2cr>m$v 

ft£<hK:H, fif h'y h 2 0 7&qrcMST»D, ^2co* 
Ity'j3> • ie?+->t*I2 5 £ Jttfc L-T if 1^ CD 
T, f 2 Witty U 3 > • It:^ + y t JH 2 5 U, ig 
30 l^g{£<S,K£t>-s>o 

[0 0 2 1 ] ^2<DXttv'Ja> • It5'^yt;H2 
5 G e ftf F >y h 2 0 jWSfiS ft S 1^ UiaKTfSfi 
3LW«fc-5ftjaS*^ H2«<tt->'ja> • XtT^ 
^■=y\)VM2 5£j&*£1±3;fca6&ffl£ft-S>flfi<0XD-fc 
7, • ^SftOWT*. -#J£LT5 1 S'CcOfflS 

&«fflLT, ^2©»ttyU3> • I^+ytiH2 
5£\ UHVCVDStfflU & 3 0 #118, i5l~3m 
Torrty7>*fflK &2 0 nmCDJ»£ iCj&ST* 

40 [0 0 2 2] g§205^ttv'J=! > • Xtf^^v-v;l/W2 

5 6iSfiLftft. Si©Xlly'J3> • xtf^^->-v;u 

■ 1 5t^2cDKttv'J=i>- Xtf^v-WW^ 5t 

cDF B lcD^ffi(i^<#ffibfti^ dcoj;3{c:. If h'-yh 
2 0H m-co|^Kft-f >h'J >y7?ii:%il:» 
*n^)o ftoT, 04 i:E5(r*3tt-5W 1 5 i 2 5 t(D 

S®T«ft^i. 

[0023] -mtvx. m 2 cDn&is v 3 > ■ ie^ 

so +ytJH2 5«. ^TC0ffiSC0i^7c0^{w^5 0 nm 



s 



t 
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h*y h 2 oroifciBttrt-fcfcJ&KH. Gei3±tf S i £> 

(4, Gejf 43J;Z>*S i JI©3C><D£5T-SgtSU£-^b 

C)Sfit5GetitfS i C«tD±i;-5l^ffi-eO^Sfe 
S, toidn s u i t) j&SSfrSiliirxOI* 

tz\tttL<D^tmmzm-t z. t u < m-cDK^mx^mm 

Well SrJjgg-r&o 

CO 0 2 4] )k\Z, m$ 0~1 5 0 nmCDPSSr^T-r* 
P+ v'jn >S3 0 Sr. S2(0My | J3> • Xtf^^ 
■>tJH2 5±tCliaf -So 

[0 0 2 5] &(;:, Gelf h'7 N2 0 SfcO £n<=>C0 
Jl£\ -«f©U V^77-f ftHS*J:tfSJtStt-f*>Xy 20 

U 0 5tC*$tl^J;5^, I*©^/^UiTn'f7 

[0026] m5\zff;-?£o\z, 'Aiz. m^mm^m 

3 >^ hjf 6 0 Srfg^/^aSxAW 7_LKiSfflT£. 

>^i7 hAy K/fflS«««6 5 **V»T*«-r-5. £ 
n^OMi6 0, 6 5(4, -&CD&#jSffifflbTifMi so 

f >^«astl!« l/T/^-=>i^t5. #J;U4. 3> 
^hJ160(4, 7^7 7 < A^OftP^^ 

[0 0 2 7] — «£LT. 17(1 vU3>IhI&. 0tjA 

A*1*7#Ij£35, 4 0£xtf4 5Sft„ S^D-feT. 
T«<£ia*ifflVi&ns<DT, CMOSf/H 74#tt(;£if 
fciDtlfc^, &5B3t/lftttI5 f A*-f X3 5, 4 0^5X^4 40 
5(1, Hl~H5H*^»T«Mbfc«t'5J'«jSSn. 
m#-7SftliCMOStt5iiOTS4->U3> 

So 

[0 0 2 8] ^3t/taifA'-TX3 5, 4 0i5xtf4 
5 Sr. &JBi£, i 5 a-^WfiSSafgilJ; 

0. vU3>(Hl^Wig^J^^jS-r^)«fiKM*t3*mWir 50 
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- P i bTMt 5 *UW II J: ffiWM/ftffiT/t-f 

wit, mma&Qizytmnzmfa-rztztbiz. isst 

dlf4ii««T*5. ^©x5^7t*«!S5 5(4. 0iJA 

(4\ £fl:tt, aMfc'>ij3>, Sft;->Ua> > Sfctitt* 
(4&£&i^,, 

[0 0 2 9] SM/^fflT/HX3 5, 4 0*3XtX4 

5(4, ^m^sfta-r >/w;* mas* u isxtfm^H' 

-0iJ<tLT, JBt/lWHTA-fX3 5^^$nfc->'J 
a >0fcj&*fHfc/tftHI5 i /'W X 4 0 £fc(44 5 ^IS^S 

nfe -> u 3 >ni8 t mm-? s £ t t -r s #^(r -d 

[0 0 3 0] 5§^/^ttJxA*-r 735 CIS^*nfc->U 

n >@is*j, 3fi3t/*ffl5 s / , ?-f x 3 5 zftvrmm&m 

oT, »Jt/*lllr A>f X 3 S * Ufit/W 77 1. 
W+t'J7 (T1it>?>iE1Lt$J:Zfn=?) Sr, -£-ft#C, 

*->^;Hl (i 1 ©#!§§ 1 5 £2 5) ftt'&AT 
3. GeBSi £J£t&LT/h$lV\*>K*^-y:/£#-r 
-5<73T\ S i izm#>)k£ntzGe\$, — B<D0*tc*^ 
#F (KyH JlltS. #»T#F(4, ftV>tt** 
Sfl-r^), jS5t»*t**OKK, fi+t'J7tt, 
^(C. ±DA#Wl:tt. igft/^aJxA-f 7 3 S[H<Dm 

mM*\ U *T K v hTMWIl ( r a d i a t 
ive 1 y) H^-g-T So IOi:5!l, if F-j/httt 
^«)H"*>7 p f^fflb (pumped) ->U3>IhI 

TAW X4 5^ S fe(4«^8S 5 5 S^T^^/^tiJ^ 
AW73 5 ^ S^/^ffif/H 7 4 0 ^glt 5. £* 

4 5 ^^/^ffl^/W 74 0^; 

(44 5 tt. 3tfi^S:«a«^K:fHElft-ra. «5cm*t 
(4, ^3t/^ffiT r A*<7 4 0*fc(44 5II^nfc-> 

[0 0 3 1 ] *»^©^/^tiJ5 ; /N*-r7(4. T/H7 

-KiLTmtgT^'So -?"Ox5(CJg^$nfe*^X 
t^IE7L(4. ^I$nT. y-Y^-K©n*3j;i;pJ£«Cffl 
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[0 0 3 2] ft ^©USS^J i LT, Gelf h*7h tt. 
P- I -X^*- KOSJI«|«J©i)yO t y ^ 

W®«iUT*l«|-r-S. 08Ki5^T, ->un>on> 

[0 0 3 3] B 9 J: 5 ft, jEOttEEtf. 94*- 
KOpfflW (n«t*tl/T) CftftSnst. 
**«ill*U *t'J7))«H-yfi*|IIIS»ft5. 

^aM^wfrstrtKWUiiasn, wjteiffc, Gei 

TPs' HO*-f X©BHtT?*4Bfjeo**T5836'*"*. 
P- I -N^t- K*taS©J:5tiRSj»5. 

[0 0 3 4] *56W*»^©*lfi«UC«kOKWbfc*«, 
[0 0 3 5] 

[fgBJOs&H] *^BJtr<fc0. yU3>/<-X0¥*# 
[0 1 ] ^WO-^fcWKJ^^fcttBft/ttHlx A 
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20 



30 



fc»r®0Ta&£. 
[0 2] *589i©-2S«W;:J:*#*fl:f^/fcffi5 i -rt 

[03] ^WO-HSg^J^cfcS^r^fg^/^aixA* 

fc$Tffl0T&&«, 
[04] J: S^SMfcf^/lftffiT*/* 

fc»r®0T&3o 
[0 5] ^SB^-^JBflfcifc^i^f^/ftffiT'/t 

[0 6] *^Bj(rJ;?,S i KSJ&i&Stlfc*? h* y h<£> 

Jf Sr^f 0T& 3 o 
[0 7 ] *SB9Ifc:«fc* yU a >^>y 9\Z^^titz^m 

Vf^yt/fe&^n-i x s^-r 0Tfe s o 

[0 8] #»W©5WX©/OH*££*THT* 
[0 9] ♦SSCr/t'f KilSSTHT* 

•So 

1 o n+ -> u a >s 

3 0 P+ Xtf^*>--WWi 

3 5, 4 0, 4 5 fSft/^EiJ^AM' X 

5 0 yU3>5 1 77' 

5 5 

6 0, 6 5 #Jg 3 > ? f- 



1 5 

2 0 
2 5 



1] 



[0 2] 



[0 3] 




[04] 
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[06] [07] [09] 




(72) -t->* h* U • itA*>± 

376 *=-y^x;u #— x>x-rtf- 



(72) 7Za-ytAt^X-ryi7Z 

9?V> >\4V x-9-> n-f- 
1327 
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